4I2	MACHINE DESIGN.
[It is to be noted that in the two cases the spirals have different relations. In the first case where the spirals are both of the same hand, /9+«i + «2=i8o°, i.e.,
In the second case, where the spirals are of opposite hands,
The topic of direction of spirals and direction of rotation is well treated in the American Machinist, Oct. 1 1, 1906.)
226. Worm-gearing. — When the angle between the shafts is made equal to 90°, and one gear has only one, two, three, or four threads, it becomes a special case of spiral gearing known as Worm-gearing. In this special case the gear with a few threads is called the worm, while the other gear, which is still a many-threaded screw, is called the worm-wheel. If a section of a worm and worm-wheel be made on a plane passing through, the axis of the worm, and normal to the axis of the worm-wheel, the form of the teeth will be the same as that of a rack and pinion; in. fact the worm, if moved parallel to its axis, would transmit rotary motion to the worm-wheel. From the consideration of nicks and pinions it follows that if the involute system is used, the sides of the worm-teeth will be straight lines. This simplifies the cutting of the worm, because a tool may be used capable of being sharpened without special methods. If the addendum equals the reciprocal of the diametral pitch, it follows from the interference formula that a pressure angle of 75° 30' (14!° involute system) calls for at least 32 teeth on the wheel. For wheels with a smaller number of teeth than this, the length of worm addendum must he shortened or the pressure angle made smaller (i.e., tooth angle increased). If the worm-wheel were only a thin plate the teeth would be formed like those of a spur-gear of the same pitch and diameter. But since the worm-wheel must have greater thickness, and since all other sections parallel to that through the axis of the

